Transcriptional activity of epigenetic remodeling genes declines in keratinocytes after in vitro expansion.
In vitro expansion is an invaluable method to obtain keratinocytes in amounts necessary for effective transplantation therapies. In vitro cell culturing provokes questions concerning potential epigenetic alterations occurring in expanded cells in the context of usefulness for transplantation and safety. The purpose of this study was to investigate as to whether keratinocyte expansion is associated with changes in the activity of genes responsible for the maintenance of epigenetic stability. We focussed on the transcriptional activity of genes involved in different epigenetic mechanisms including DNA methylation and histone modifications. We used quantitative real-time PCR to determine transcript levels of 16 epigenetic remodelling markers in 14 patients in the epidermal cells directly after collection and after in vitro expansion. We observed a remarkable decline in the transcriptional activity of the epigenetic remodelling genes following in vitro expansion, while no further fall of expression with passaging. In whole skin, we found even higher expression levels of the epigenetic markers. Transmission to in vitro environment challenges cellular signalling and metabolism. The regulation of epigenetic remodelling maintains the balance between cellular plasticity and phenotype deviation. This preliminary research demonstrated reduced activity of genes responsible for epigenetic modifications of DNA and histones in in vitro expanded epidermal cells. This observation indicates that epigenome re-patterning in cultured epidermal cells is significantly less intensive than in the skin. Also, this observation may imply that after adaptation to in vitro conditions, the epigenome does not undergo extensive transformation during further cultivation.